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MEMORANDUM FOR FILE

The attached Vu-graphs and associated tg;;/cove '
the development status and the potential structur applica-
tion of beryllium were presented by this writer to a group

of OMSF and OART personnel at NASA Headquarters on April 16,

1971. Discussion included the history of material develop-

ment and their structural applications, materials properties, .
fabrication characteristics, cost, current R&D activities,
potential structural application to the Space Shuttle vehicle
and suggesticns for future studies. Contents of the presenta-
tion, which were based on the work more comprehensively re-
ported in "Beryllium Technology," Bellcomm TM-71-1013-2, are
summarized as follows.

Utilization of beryllium as an aerospace structural
material began in the mid 1950's. This material has an
unusually high stiffness, unique thermal properties, and low
weight. It is a good candidate material for structural elements
which are buckling critical, deflection limited, require a
high natural frequency, a high specific heat, or a high thermal
conductivity. Its main drawbacks are brittleness, low strength
and high cost. Moreover, only limited engineering experience
with beryllium structure has been accumulated.

The brittleness of beryllium makes it difficult
to work with. However, impressive progress in improving its
ductility has been made recently, and current raw material
products are considered manageable and easier to work with
than are some of the advanced fiber reinforced composite
materials. The material cost is high, but the overall cost
of installed beryllium structure may be lower in some applica-
tions than equivalent ones made of advanced composites. The
combined properties of high stiffness, low weight, high thermal
conductivity and high temperature capability make beryllium
competitive weightwise with other advanced materials.



The future of beryllium as a lightweight structural
material appears to be overshadowed by the rapid development
of advanced composites. However, since many design and
fabrication difficulties still exist in the structural appli-
cation of the latter, it is believed that, with some further
development, beryllium could be used advantageously for many
structural elements of the Space Shuttle. A limited invest-
ment in beryllium technology to boost the soft areas of
current R&D activities and to critically evaluate beryllium
as a candidate material for primary as well as secondary
structures appears to be a worthwhile effort. To this end s
the following study tasks are suggested.

l. Generation and evaluation of material property
data at low temperatures.

2. Effect of meteoroid impact, particularly at low
temperatures.

3. Fracture control of beryllium structures.

4. Coordination and cooperation with beryllium
industry and other government agencies to generate

an engineering design handbook for beryllium structures.

5. Identification of complex Space Shuttle structural
components involving joints and cutouts for which
beryllium can out-perform advanced composites
and other engineering materials.

6. Identification of flutter critical heat shield
panels in a space shuttle vehicle for which beryllium
can best be applied.
7. Identification of design and fabrication problems
and difficulties of beryllium primary structures
for a space shuttle.

8. Tradeoff between selected structural elements using
beryllium and advanced composites.

C.C. On
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